[Cloning and identification of cellulase genes from uncultured microorganisms in pulp sediments from paper mill effluent].
The metagenomic DNA of pulp sediments from paper mill effluent was extracted and purified. The 16S rDNA was amplified using the purified metagenomic DNA as template and a 16S rDNA library was prepared. Sequence analysis of 16S rDNA clones showed that diverse of uncultured bacteria inhabit in this environment, which can be classified into 4 clusters as Spirochaetes, Proteobacteria, Bacteroidetes and Firmicutes. A metagenomic library containing 10000 clones was constructed into cosmid vector, and the capacity of inserted DNA of which was 3.53 x 10(8) bp. Functional screening of the library resulted in isolation of two independent clones expressing endoglucanase activity, three independent clones expressing exoglucanase activity and two independent clones expressing beta-glucosidase activity. One clone expressing strongest enzyme activity from each activity category was chosen to be further analyzed. Three novel cellulase genes designated as umcel5L, umcel5M and umbgl3D were identified by subcloning, sequencing and expression. The umcel5L encodes an endoglucanase belonging to glycosyl hydrolase family 5, which is most related to an endoglucanase from Bradyrhizobium japonicum at 43% identity and 59% similarity. The umcel5M encodes a cellodextrinase belonging to glycosyl hydrolase family 5, which is most similar to a cellodextrinase from Fibrobacter succinogenes at 48% identity and 69% similarity. The umbgl3D encodes a putative beta-glucosidase belonging to glycosyl hydrolase family 3, which shares highest homology with a beta-glucosidase from Thermotoga maritima at 46% identity and 61% similarity. It is the first time to reveal the bacterial diversity of pulp sediments from paper mill effluent and clone novel cellulase genes from the bacteria by culture-independent method.